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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-28 are rejected under 35 U.S.C. 102(b) as being anticipated by Weiss et al., 
U.S. Patent 6,207,392 Bl. 

3. Weiss discloses a composite nano-particle as claimed. See FIGS. 1-4, where Weiss 
teaches the following limitations. 



SEMICONDUCTOR 
NANOCRYSTAL 



LINKING 
AGENT 



SEMICONDUCTOR 
NANOCRYSTAL COMPOUND 



4. Pertaining to claim 1 , Weiss teaches a composite nano-particle comprising a core part of 
a nano-crystal, a surface-modifying part having a bonding part for bonding the periphery of said 
core part to the nano-crystal and a substance having an insulating shell part having as a substrate 
a substance forming a glass state, characterized in that the surface of the periphery of said core 
part is coated with the surface modifying part having the bonding part for bonding to a bond 
defect of said nano-crystal and the substance having the insulating shell part having as the 
substrate the substance forming a glass state (see column 10, lines 30-40). 
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5. Pertaining to claim 2, Weiss teaches a composite nano-particle composed of three parts 
comprising a core part of a nano-crystal, a surface-modifying part for coating the surface of said 
core part to modify the surface, and an insulating shell part the peripheral surface of which is 
charged by the same charge made up of a substance forming a glass state so as to coat the surface 
of said surface-modifying part. 

6. Pertaining to claim 3, Weiss teaches a composite nano-particle composed of three parts of 
a nano-sized composite nano-particle comprising a core part of a nano-crystal, a surface- 
modifying part for coating the surface of said core part to modify the surface, and an insulating 
shell part so formed as to coat the surface of said surface-modifying part, characterized in that 
said core part and said surface-modifying part are formed simultaneously by a co-precipitation 
method in the presence of both a dispersion stabilizing agent and a surface-modifying agent. 

7. Pertaining to claim 4, Weiss teaches a composite nano-particle described in claim 3, 
wherein the surface-modifying agent having the surface-modifying part having a covalent bond 
part forming a covalent bond with a bond defect of said composite nano-particle is an 
organometallic compound having SH group, -NH3 group at its terminal and that said insulating 
shell part comprises a transparent material (see the linking agent table in column 1 1). 

8. Pertaining to claim 5, Weiss teaches a composite nano-particle described in any claim 1, 
wherein the transparent material made up of the substance forming the glass state constituting 
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said insulating shell part comprises as a main component a compound selected from the group 
consisting of SiO, Si02, SiN, SiON, Si3N4, AI203, and Ti02. 

9. Pertaining to claim 6, Weiss teaches a composite nano-particle described in claim 3, 
wherein said dispersion-stabilizing agent is sodium citrate and said surface- 
modifying agent is illustrated by the general formula; (R10)(R20)(R30)Si-R4-SH wherein each 
of Rl, R2, R3 and R4 is an alkyl group (see column29, lines 1-35). 

10. Pertaining to claim 7, Weiss teaches a composite nano-particle described in any claim 1 , 
wherein said nano-crystal is a phosphor particle selected from the group consisting of ZnS:Mn, 
ZnS:CI, ZnS:Cu, AI, ZnCdS:Ag, CI, CaS:Eu, CaS:Ce, CaS:Mn, CaS:Cu, CaS:Sb, CaS:Eu, Ce, 
CaS:Sm, CaS:Pb, CaS:Gd, CaS:Tb, CaS:Dy, CaS:Ho, CaS:Er, CaS;Tm, CaS;Yb, MgS:Eu, 
MgS:Ce, MgS:Mn, SrS:Eu, SrS:Ce, SrS;Mn, BaS:Eu, BaS:Ce and BaS:Mn (see column 7, lines 
37-39). 

11. Pertaining to claim 8, Weiss teaches a composite nano-particle described in any claim 1 , 
wherein the surface-modifying layer of the composite nano-particle is carbonized (please note 
that Weiss uses the term "polymerized" as disclosed in column 11, lines 40-45 and therefore this 
limitation has been met). 



12. Pertaining to claim 9, Weiss teaches a method of preparing a composite nano-particle 
comprising the steps of: forming, at the same time, a core part of a nano-sized phosphor particle 
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and a surface-modifying part for coating the surface of said core to modify the surface of said 
core by a co-precipitation method in the presence of both a dispersion stabilizing agent and a 
surface-modifying agent; and forming a nano-sized insulating part on the surface of said surface- 
modifying part. 

13. Pertaining to claim 10, Weiss teaches a method of preparing a composite nano-particle 
comprising the steps of: 

forming, at the same time, a core part of a composite nano-particle .and a surface-modifying part 
for coating the surface of said core to modify the surface of said core by a co-precipitation 
method in the presence of a vitrification-inhibitor for an insulating part comprising as a substrate 
a substance for forming a glass state and in the presence of both a dispersion stabilizing agent 
and a surface-modifying agent; and forming a nano-sized insulating part on the surface of said 
surface-modifying part. 

14. Pertaining to claim 1 1 , Weiss teaches a method of preparing a composite nano-particle 
described in claim 9, wherein the step of forming the composite nano-particle comprises a step of 
adding as a material for co-precipitating the phosphor an anion material and a cation material, in 
that order. 

15. Pertaining to claim 12, Weiss teaches a method of preparing a composite nano-particle 
described in claim 9, wherein said dispersion-stabilizing agent is a metallic salt having two 
carboxyl groups or above. 
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16. Pertaining to claim 13, Weiss teaches a method of preparing a composite nano-particle 
described in claim 9, wherein said surface-modifying agent is an organometallic compound 
having -SH group, -NH3 group at its terminal. 

17. Pertaining to claim 14, Weiss teaches a method of preparing a particle described in claim 
9, wherein compound is 3-mercaptopropyl trimethoxysilane the chemical formula 1. 
(chemical formula 1) 

OCH3 

I CH30--Si-CH2.CH2.CH2.SH 
I 

OCH3 

1 8. Pertaining to claim 1 5, Weiss teaches a method of preparing a composite nano-particle 
described in claim 9, wherein in the step of forming the nano-sized insulating shell layer on the 
surface of the core layer of the composite nano-particle, said insulating shell layer is formed of 
sodium silicate. 

19. Pertaining to claim 16, Weiss teaches a method of preparing a composite nano-particle 
described in claim 9 or-1-0, wherein the composite nano-particle formed by said co-precipitation 
method is a phosphor particle selected from the group consisting of ZnS;Mn, ZnS:CI, ZnS:Cu, 
AI, ZnCdS:Ag, CI, CaS:Eu, CaS:Ce, CaS:Mn, CaS:Cu, CaS:Sb, CaS:Eu, Ce, CaS:Sm, CaS:Pb, 
CaS:Gd, CaS:Tb, CaS:Dy, CaS:Ho, CaS:Er, CaS;Tm, CaS;Yb, MgS:Eu, MgS:Ce, MgS:Mn, 
SrS:Eu, SrS:Ce, SrS;Mn, BaS:Eu, BaS:Ce and BaS:Mn. 
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20. Pertaining to claim 17, Weiss teaches a composite nano-particle described in claim 2, 
wherein the transparent material made up of the substance forming the glass state constituting 
said insulating shell part comprises as a main component a compound selected from the group 
consisting of SiO, Si02, SiN, SiON, Si3N4, AI203, and Ti02. 

21. Pertaining to claim 18, Weiss teaches a composite nano-particle described in claim 3, 
wherein the transparent material made up of the substance forming the glass state constituting 
said insulating shell part comprises as a main component a compound selected from the group 
consisting of SiO, Si02, SiN, SiON, Si3N4, AI203, and Ti02. 

22. Pertaining to claim 19, Weiss teaches a composite nano-particle described in claim 2, 
wherein said nano-crystal is a phosphor particle selected from the group consisting of ZnS:Mn, 
ZnS:CI, ZnS:Cu, AI, ZnCdS:Ag, CI, CaS:Eu, CaS:Ce, CaS:Mn, CaS:Cu, CaS:Sb, CaS:Eu, Ce, 
CaS:Sm, CaS:Pb, CaS:Gd, CaS:Tb, CaS:Dy, CaS:Ho, CaS:Er, CaS;Tm, CaS;Yb, MgS:Eu, 
MgS:Ce, MgS:Mn, SrS:Eu, SrS:Ce, SrS;Mn, BaS:Eu, BaS:Ce and BaS:Mn. 

23. Pertaining to claim 20, Weiss teaches a composite nano-particle described in claim 3, 
wherein said nano-crystal is a phosphor particle selected from the group consisting of ZnS:Mn, 
ZnS:CI, ZnS:Cu, AI, ZnCdS:Ag, CI, CaS:Eu, CaS:Ce, CaS:Mn, CaS:Cu, CaS:Sb, CaS:Eu, Ce, 
CaS:Sm, CaS:Pb, CaS:Gd, CaS:Tb, CaS:Dy, CaS:Ho, CaS:Er, Cas;Tm, CaS;Yb, MgS:Eu, 
MgS:Ce, MgS:Mn, SrS:Eu, SrS:Ce, SrS;Mn, BaS:Eu, BaS:Ce and BaS:Mn. 
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24. Pertaining to claim 21, Weiss teaches a composite nano-particle described in claim 2, 
wherein the surface-modifying layer of the composite nano-particle is carbonized (please note 
that a polymerization process includes carbon). 

25. Pertaining 22, Weiss teaches a composite nano-particle described in claim 3, wherein the 
surface-modifying layer of the composite nano-particle is carbonized. 

26. Pertaining to claim 23, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein the step of forming the composite nano-particle comprises a step 
of adding as a material for co-precipitating the phosphor an anion material and a cation material, 
in that order. 

27. Pertaining to claim 24, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein said dispersion-stabilizing agent is a metallic salt having two 
carboxyl groups or above ( Weiss teaches a dimethysulfoxide and monosodium salt, column 29, 
lines 8-24). 

28. Pertaining to claim 25, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein said surface-modifying agent is an organometallic compound 
having -SH group, -NH3 group at its terminal. 

29. Pertaining to claim 26, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein said mercaptopropyl trimethoxysilane formula 1. 



Application/Control Number: 10/521 ,233 Page 9 

Art Unit: 2823 

(chemical formula 1) 
OCH3 

I CH30--Si--CH2.CH2.CH2.SH 
I 

OCH3 

organometallic compound is 3-(MPS) illustrated by the chemical. 

30. Pertaining to claim 27, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein in the step of forming the nano-sized insulating shell layer on the 
surface of the core layer of the composite nano-particle, said insulating shell layer is formed of 
sodium silicate. 

31. . Pertaining to claim 28, Weiss teaches a method of preparing a composite nano-particle 
described in claim 10, wherein the composite nano-particle formed by said co-precipitation 
method is a phosphor particle selected from the group consisting of ZnS:Mn, ZnS:CI, ZnS:Cu, 
AI, ZnCdS:Ag, CI, CaS:Eu, CaS:Ce, CaS:Mn, CaS:Cu, CaS:Sb, CaS:Eu, Ce, CaS:Sm, CaS:Pb, 
CaS:Gd, CaS:Tb, CaS:Dy, CaS:Ho, CaS:Er, CaS;Tm, CaS;Yb, MgS:Eu, MgS:Ce, MgS:Mn, 
SrS:Eu, SrS:Ce, SrS;Mn, BaS:Eu, BaS:Ce and BaS:Mn 

Conclusion 

32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 
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33. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

34. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published.applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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